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(57) Abstract: 

PROBLEM TO BE SOLVED: To 
provide a method for detecting the 
end-point of CMP(chemical- 
mechanical polishing), which uses an 
index representing more precise 
conditions for the polish surface of a 
polished wafer. 

SOLUTION: This method includes the 
steps of using a color discrimination 
sensor, wherein a light is projected 
from a light source and its reflection 
light is condensed into an optical fiber 
for recognizing the color component 
of light, the color component of a 
traced material on a wafer to be 
polished is recognized by a color 
discrimination sensor in digital value 
in advance, on-state is displayed when 
that color component is recognized, 
while off-state is displayed when that 
is not recognized, a point on the 
surface of a rotating wafer (except for 
a center point) is irradiated wdth a light 
from the color discrimination sensor. 
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from the color discrimination sensor, 
for detecting a digital value of wafer's 
position coordinate and color 
component, and a time when a 
detected value (m) and a position (x, 
y) match with a digital value (n) of 
reference color component 
representing an optimum wafer polish 
end-point which is recorded in 
advance and a wafer position (x, y) 
value is taken as wafer's polish 
end-point. 
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(x' , y' ) fcJ:t/fefig:»-(7)xv^';Uil (n) tOK 
T-^ i: LTie^S^lTV^&fe^^cOfiaffiS ( X . 
y) tJiti^Tv^J'/Hi (m) tS:it«!-r.5.)imS?, MU^ 

( f ) mm<7){mmm<-'sc. ( x. y= x* . y • > ^ 
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S-iAOoWcr^T-vtffEL. ry^y\,zmmW\y^y 
'J-^ffi*&L-?o, r^T^yf^^x^NSrlHllE^itTie^ 
IS-Bfg LT A-— 7n ^ 1J>.5. c ^(i^^lA^'JIili-ri. g 
t'ft:^fi<;^M9fe (CMP) ■ri.^k- ^)l.t^f±, f-r 

•y ^' T - T'/KC'^xy > St '^x^t J. - $ Hi- . ISn^ xn 

yTyizmmmy^yv -imt^ttzw^x-js^mizmm 

1. ^T-<t^wfii«i'gfe (CMP) i-hzti}mmi\x 

[000 3] ;<7)CMPSfg(Ci5V'>T. -'^-VD-fl^ 

rziimim^m<^mmizs^, t)vs.-^j^, m, hh 

mmmsLXTJ<^ y^izzti(>^mt7)mmm^titz 

m^t^zmmm. m.itT)Vi-^i., mit^f-^y^^t^ 
mmti^m\,zm^ti. -y^^x'^^(r)mm^it^m\ 
ig L T T AM X t hmmti^m,^ Lfz^w^-wx-^ 
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[00 06] ClOi ^tMOSFETOJ^fiK^fl/^rVN' 
L, Cu. Ti, TiN.WSix. TiSi xl?c7)ife 
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(CTF-riatcSKl 0 lco±t>'N'--7D'fH 09$:}!^ 
rKL, $<^t2r;Ui-'>Aite^i 1 oSTjeBgUo'^x 
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lA^lltll-ri) (HI 1 d) iLT-CMPSfg-rS. 

[00 07] ::ii^>'>x>'\(7)gflg(c;ijOT, A#?:S»t 
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5-^, |316 1-2 14970-f-, ^P^4-255 2 1 
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^ISo f f tfO*tli(ia^L, [lH£LTv^|,'>xyNoaB 
<7);S (4"DA<il^< ) i.Zm%l^ y-m^^y^i. 
H^StL, '>xyN«7)i4B)ilSfcfeBS;^OT>''^'/Ha5:«!ai 
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criT'Jf'H^m (m) iOOKr-^'ieifgP (ROM) 

( e ) mm^tLX^rz'm.^(^'yxj^±n&mstm 

(x- . y' ) iiiX/^m-<r)7-'i^9!\^m(.n) tOK 
y-'-9b LXMm^ixX\'^^m.^<r)iiWm ( X . 
y ) aXr/T'Ji^il-m (m) tSrJtK-r'S.vimSS- Mt/ 
(C, ( f ) S*cOf4»ffiS*^'-gC ( X . y = x' . y" 
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w.<r>mm<r>mm\z. /N'-vn^f , w;e.{fN i - f e . m 

n-Fe, Co-Fe, Ni-Rh-Fe. Co-Zr 
-Fe, Co-Fe-B^A--vn-fffittlSrJ^«L, 
'^(CiOCu, Ag. Au^(0EIS5:»feL, M(Ci!-fk 

T/psx'^Airo^gyss-iftftTt'^xyN. Buiaos«± 
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JtSC MPTS{cf^$ix|,.!7XyMf-C'J)l>. 
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'J-^rfitJ&Loo, r^-rv i:'>xyN5:Il]iE$-tJ:Ti5f@ 
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1 2t:ffEL, r^T-ytiefigS'Jx^'J-i stfiti^L 
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> (eft -c T , Sf iSx - r ^ ffl u/c C M P ^WMifimf h 
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ft)l4{i*iO . 0 5~ 1 ^tm cr)miL 0.1-1 014%, 
( b ) ^Stt^ar/PSx-^AS. :::"/r'Utgi OiMff 

0.1-3 ± l>' ( c ) ^k/Sli ^ 
-S?PJ 0. l~3Sfi%$r-&W-r-S*14if®S'|X7'; 

tmfhti. ztihWftni^m^i^^o . 1-1. OAi 

in,ifiL<(SO. 3-0. 5um COm^X'hh. 
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mmmi, mmm&(r)\^±^zmti>, *^a»i> (b) eg 
)i^-'^j^i§MX'hh . ( b ) &^(r>:m\tmmmi, 

WSmxyV-'P. 0. l-3a4%c0fifflv^f>^iS, 
[ 0 0.1 9 1 ( c ) gL^<7)7\<im^^V— NfJti. eflSj^ 
S<7)|6]±. ni>ixh-^:r.j\(7yf-m^^±.ff)SmX'y.y'J 

xf-U'y>'"r5y-fN7r-fef--y^'Tx-/ K (EDT 
A) , x^uy>''r5y-rb^SKi02-^h'J'^Aig 
(EDTA-2) . 75y.X;l/*yK-N, N-2KiS 

ryi-x^u^S^. 2. 2->''p<-?-;i/rD>'NVt'X5r3f-^. 
5 h<7)t;u*'J ^JS«S. i^'x^u-yh'jrsy'^.y^i^ 
Kfcii^-eo-f h ij ^M.i^^m\fhtih . ( c ) 

[0020] mmmxy^j -{cj±, 

(^J-taSE*. 7 0-9 9**%) i:L. r/U3-;W, 
ij 3-/t^O*^tt:til^lSS-I'J«^ (1-3 Ofi« 
%) i:L-CE^L!tti03!pfiEfflt'l^l>. 7ki±. 0. lu 
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*l<i, 7 0-9 9»a%, ifft L<;i9 0~9 9*fi 

%T-j> ^,70 m&%mx'{ix y>)- mmt^ < kc 

0 m^mx y<J- tfD»tK±^«0«*&ttfc J: tA'X 7 'J - tfD 

xf - b y T/u^yw 7 X x;i.x - xyu, r>ut~ ••/ 9 M% 
M!y>&.^wm^\ (x^u-y7f=3f£/Ki:rotrky3r 

[00 22] ffBiSliSili: LTti. TXTfylf^BiSli 
ffivittfJt^oflfffl, ■h^i!y>mw^m\tm'&.^W^ 

[00233 r~i^y>mw{&^mh lt«±, >'Nvu5f- 
y^irY^)t)h,%^ XT7uyBs-^^'J'>Alss. jru-f 

yS-t- h 'J • 'J '•'-iKig^tTj^SeftJ : rwiiiVii'^ 
'j3fdf-/Xf-l^yx-T/l^:?:?;U-lt>i!tg, r/PJr;U7x 
U Tj-df v-xf-l^ yx-f;P;:7;u,-t<>'i!g. SgK^b 

Jg, ^z.r)V-hyx)Vii--y^'S,, N-Tv-zu-N-^f- 

/udf-;ux-r/P'J y-K, 'J >-isr/u#/u*f'Jjf^xxf- 
I'yig, «Kr;i^^;i'7xx;u-tf>j5rdfi^x^uyig. 
-^7:?^v;^;^7^vKy-^^. ^^ivyivnunv^iv^) 
ySxx-f/i^. ;^;i/*yS!S!14x 'J n y jf-f 

<7), ^/u*yar-^y-SiffivSttffl. «5»xxT;nr 

-:t ytt^ffijSttlPJ . 7 -y Igj^ 1 7ttiS3i?^r-7f yft 

[0024] r-i!y>mwmmx, x 7 y - * . 

0. 0 5~2«fi%fflV^/^>il|.. 0. 0 5fi»%*>lt' 

ymwmmtLXM. .■Kij7r=jfj^x^uyr;i-^;w 

X - f/W, '-K U S/x^W y r/P^/U7 i x/ux - r 
r;i'5tx-y^'i^#>f3j-ytt^ffljgttS'l (xf-^yjl- 
JE-^Ht7-Dh-Uy:tdfi^Ki^WJnRJC?«)) , BIJWK'-K 
'j;fdf-j/x^uyx;^T/u. mmr^'i^^'y^'i-vy 



y/i^f :J'yxXT;P, *''j7f^i^xf-uyt/\iLift- Si 
BSK]^^x;!.r't . l^ijTf^i-x^Uy • 7)-df.i,rof 
vynv^ivx.-^ivm^^'^hh.h. 
[0025] Vv'^') yi^^'Jx-1-i.yy 

Ua-iixx^i\^. h yr>;l,7KU5l-^i'X^L- yx- 
y-ll, yx;l,-7xX/l/;}tij3t^i/X^l. yx-T/L-, t 
y xrT 1; yiS-r 'j xf-b y U 3 - ;u , ^;5»WofL 
^ . iff i L < (i. H L B*s 1 0 Jil±iOft^!^*54f ^ I 
/XTfylt^ffljgttffjfi, 0. l-l0M%fflv^ 

^f'^ y^iii^'J oyi:^ iv^ n -rii^)V- h u d n 

)\,ry=^-tMm. N-T;u^yp/3-r5yrnh-:t 
yK, N-r/P^;P/3-'f =y>=rof7)-ySts, n- 
r/U^/P^^i/;<f-/l'- N, N- yx-?-;U'<.:J'-f y, 2 

^^y^;6W^ixl.. 

[0026] Tx^ylf ^SvSttlPlh . yxjfyttlJB 
«tt?fiJ*7^^{±P1t#®vgttS'l5-fifffl-ri.i:^{±, rx5j- 
ytt#®vSttf ) 1 ««ai5{ci^ L . y XT)- ytt^ffivStt^l 
ttz\m'&^mmm\o . i^ssMSP^ofi^x-ffl^^ 

mmx 7 u - cfei^ I. y xtc y^^mT^mmz^m 
tt^BStt^Jo-^^lli, 0. i~ioa«%. 

<{iO. l~5at%t'J>l.. 0. 1 «*%*>i-C{i0f 
gfj;?. 7 - OS? ]KS^ttiOi6]±l:Sftm*<5: t \ i 0 ■ 

[0027] ^UKJffJt LTJi. ^Jf-^;^:? y ylSV- 

yfu^ym. m-'jym^)\^>''^^mf}mf'hti 

'J-^A, ^;U*'Jy. ry^-Tyiimtmfhix?), K 
a?fJi:Lt{iT/u;*y-;i'rsy • r;i^;<?y-;i-rsy 
^-i^iai^t), ^yxrJ'y-zi'Tsy, i-'x^y-zur 
5y, hijx^'y-^i-rsy. ffllKT;p;<»y-;prsy 
jg, '^yx^vf-rvuyJii^iois-Mfgwllijb^w* 

fffjixl.. M^aSiJi: LT<1. 5iEi!I^^•7 7 -f y , 
■^'jnyjf^yi', ^^TT'JyK^y, i^'- /'J-t'JHii 
y;ut'^'y^y>'N-;U5^x-h, l|*W^>ix 

C0 0 283 iH5»il?O^SS:Sfe-ri.i:^«i, 

yiv. mMkA jry3a<i*{c^«$-t/>:;^ 7 -tm 

ffl, ?iK-t'j'>A7y^xT>x.ll*«fflv>(i>ixl>. (fiJStc 
ctO. fiSiS, SK. »K^OK*ijD;t<i,fiS (^13^8 
-197414^. |ll9-208934-f, |S]10-6 
7 9 86-^. |3|1 0-2 2 6784-^, !^^^8-5 1 
0437#, W098/295 1 5^#B5) . i^t, ffi 

tx-^i,, rF7^^;l^ry^X'^AhHodfxHlfO 
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Jfia> b tic, ^ ty^i^yiiiz-^^^^fz^'^y'J -m 
l»4.fcl) mr^W-S-l 53 6 96^. |5]9-8266 

(0 0 2 9) Ay-mf\-ty^ : ^y-m^l-^zy-^lt. 
tif3m'.^i}'i-S^^b IX 0-9 9 gt-^S^t'&T-'^' 

onO*tlgCLED (#) ^jSL, Ctf0fe£^J-A<i2iS§ 
iX^fV^ (Ti^'iJ'/KI^jiOtt) tStSo f f CD^t^(»L 
ED «*t'#l>tOT-*)^. ty-w, SET--J<^'y 
t'SSiS^flt, ^tsh'^f^ixiVf^irz\'^b^ LTi^i' 

ivmi:M.^j:i}<mnmiti<r)!smimmx-^ s tio-c-* 

I.. t't'i'ri^^ii-^y-m^'l-ty^blXl.i. ^-x. 
yxiU) X^'f'J^if^^y-pm-ty^cz-A l, 
CZ-40 (!^^¥6-24 1 904^) , fciV^rv 

rsoibixcz-vitm^^ixx^^i. ztuzm. 

1 2b i tXr-^itthA/Dnyj^ 
- ^ F S 0 1 ( mfB=S ) rtiSS itixif fe^^i-£7)]SiKlf 

I), CO-feyfcoiE^B#|S]{i3 0 0«s/lmsT\ * 
mmmM (SID fei:|5lfelS:»-lKf(itii:']on, fill 

s^JitiJ:'] o f f , ailifeJ:SfeB$liai:>3onot-K(c 

[ 0 0 3 0 J 11 3 (C* 7 -^SiJ-t y-^ 3 0 0 0 1 <?i]5r7K 

i]3-m'^\^y^mm.^x'hhTyr3o\b± 

i- H 3 1 3 i: ^mtum-fhimub . m^^(r> 

ax-f/Pim^^^th. Tyr3o\\±sET7f^9y3 
0 2, LEDT>''^'/Ma<iajK^-^3 0 3, ai::>j^ 

*T304, M0DE4JJ^;J.'f -/^SOS. ai:>3lJI^;?.'f 
••/^306. l^lllBS^-307, 5fe7r'fA'-30 
8, U>'X3 09, ULED 3 1 0, #LED3 1 1 , 
#LED3 1 2. it7r'f>'N'3 1 3a. 3 13b*5iS^ 
$iil)rj:t>^'^3 14 a. 3 1 4h . '>-1ryx^<r)n- 

[0031] tti, Tyy^mi. 04 , m5i,Z7iki-m 
m3 1 eSr^TLTt^S. »lf»S8 (CPU) (i, OKr 
(m) leiiaSOROM. T-:?«^«i;j.07-/^IlI 

ryr{cliI/0--}t-h3 1 7$r:frL-C^-7';l/3 

gsiasi 3 1 8*««^$ni. . $ ^{zmmm i e iiJiA 

/D3>'A'-:?3 1 9fcJ:tJflii(SS§ (AMP) 3 2 0Sr 
:fhLT#LED3 1 2. «liLED3 1 1 , #LED3 1 



0 btmmix. ziii>i,m3i,ziiktJ:oiz^mA^-m. 

m±b^j:^XoizimzitW:^ii, ^^^^^'3 14a{i 

MfiSSiOLE D 3 10, 311. 31 iminhix, 
K 5 A- 3 2 2 (cj: 0 .^.ffiEl!)^ ill. J: 3 (c^o T t > 
l>, ll4(c^-r<l:^(C7tiil(i*|LED, WLEDfciy' 
#LEDtZf^iTAD^">-7y7-3 2 ICft-tTii 

[ 0 0 3 2 ] Btrier >-r 3 0 1 (Z«^$fLl,3t7 r ^ A- 
-a- -y N 3 1 3<i. tS^«!ati!t*!l ( -^xa) w(C7t*-B3Jt 
L, •e«OSW7ld$:K0jit^^ci6(7)«iaiSa53 2 3^WL 
TfcO, *S;03t7T^A'3 1 3 a (tS^tffl) . ^1?^ 
3 13b (A3tffl) (Cif^Sixtv^l.. *.-E;«0^7r^ 
A' 3 1 3 a \t\k^X'h 0 , 3 ac?5 L E D c7)3tf4*''— ? 
b^j:->fz±-¥mti^tihWS'<r>%y r -i f<.3 1 3b;±A7i: 

fflfj).!.. ii6tAtb:tjii85ios^ias:. mi\,z^-n^ 

[00331 '>xy>**.d5«iai£0i!]^ : 0 1 tfzl,m2f<Z 

rz{iLmzm^^tirzmiiim3 2 3i'ftlX^y-m\ 
■tyV3 0 0f}^h'^jiJ\vimmi,zik9tttb, "^x/N^i* 
Ifzmi^m^ 3 2 3 *> ^> 3 ^ ^ $-:frL X -t 
>-t3 10. 3 11. 3 12, 3 1 3b(ZA3tL. -fe^i 
0~-9 9 9CO!S\cr>mi,ZT'Ji?im7rk^tlh. *^B3<7)'> 
xAigieif^,c6f^ai:frS{c*jv ^TJi , ®ft*5(c¥t!)f "7x 
N*iG M P J9fie$n . w co0fS*«T $ ii.n;g3iB#.c&(7) 
'^xy\«S±o;^j6f>ii/Sf>i{iJiS ( X , y ) X'COVm 

mm (T i , w^) com-^^mm^b ix^y 
-'^^\^y^3oo{zim^'±h mt\VN(r)y^'ji>)v 

ISffl995) , 

[ 0 0 3 4 ] OT. ti^M^^b^htz»>. ±m^m^ 

OLfOx/NOCMPJiSSrJil-oTIKBJ^I.. r)\\X\ 

<^^x'^3ifs^it^mmmL, m.tc'^mtmh 
tifzb%immtk^.bLx. (7) T:7XA*>'ii5iiE 

■Th^ mUil^j) cOon (995-9 9 9) 5:^^ 

■t'>xAo(ag«s (x. y) t-feyt*»mKo/c€ 

fK^M-cOT'i;:?;^! (m) S-;&'>>-^'-TmiStO. OK 

f—sfmn (ROM) (cieig (A:*!) -ri.. -b>-t-*< 

i%^5XI.(i(i'>XAO4''i:^ir.S:+'Wc(5l-P3;g±c0fflt' 

fib's o 

[00 3 5]OV^T\ OSiftCMP^-KtcgfeSlffil 
L , 'c>ii/^^ia { ZOfi?iJT'»i'>XA*i i igg 

■rsi#) wc'>xA<7){4ajii{ (x' . y' ) fc-ty 

tmroO, (RAM) (CiMflL, fr^cOR 

OM(lA:^$n^cfi[B]iSTS0fe^^i-cOT-^'<imi; . 
)i»:RAMCj|Sfi$ixT<.2.{SSJ^a (x' . y' ) i: 
fefi!ti«-<7)T-:J'nOffiS:ik«L, ffiSJ^S (x. y) = 
(x' . y' ) fcit/fe^^Offl (99 5-999)0 
W«*«-SC L t ^ S: "fxy ^mmmM. tlX'^-iry 
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■f 3 1 Si 0CMPi3^ligal■C'^xy^^;)Il]lE^7)^*7, Bf 

[00 36] ;>7-mSiJ-tVt{i, on^{4#LEDa 
^, o f f B#(i*|LED*^i7)^^*TSrii;c.TV'>l)<?) 
t', fRJ;c{fr7:7'W$:Siefe (7-V:?/Uffi9 9 5 ) t L 

I4\ i5fg1i)JWt4ffl*^'^v«<^t'?&i:'o f f cO«|LEDa?r^ 
§ tl , , W*i-«|tii $ ^XT o n 0# L E D *«tiJD 

L. #t-J>l>t#t*liT'S)4t§Oll]|S£0fJ^SrJtiKL 
eS^* ^li^'iS^v w i: Ai^'IgiJT- * I. . 12 9 tcfi^ 0 t^x 

-y;f)i'!7xyN^ffi(;3^7tBTS$^**c.^'>x>'\ ( c ) <: 
[0037] 

[^B^Of)^] *^H3<7)'>xyNCOCMPgfg^.d5cO<5tai 
T- ^tiiSfc'>xys^i7)SgSfo^*%-oTt8g^co|^ 
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[01 ] ^y-'m\-ty*r^^tt~:CMPm^'^mcr>i 

plJ*-^-t¥®llT'*)«.. 

[[22] *7-ISSiJ-ty-t2:l;t7t;CMP0flggacOf|ti 

[ 12 3 ] * 7 -mgiJ-t >"t£^fJtl0T'J> I. . 

[124 ] 7 -ms'l-t y-^c7)r yrcoflsiigpco^EIlt- 
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[125] ryrcr>vm^<r>nmi7r:tw-mmx-hh. 

[ 12 6 ] X7 7 - mS'J-fe y -^O Aiii :*) UlSScOjg^il 

[127] *7-l^iJ-tyi>-<7)aJ:>3SS8<oilT-J)l.. 
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